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S u m m a r y
This paper presents the results of a pilot fi eld study, con-
ducted in July 2007, designed to make fl oristic evaluation of 
the peat bog area adjacent to the western shore of Lake Bikcze 
(Łęczyńsko-Włodawskie Lakeland). The main aim of the study 
was to confi rm the occurrence of populations of rare and legally 
protected plant species in this area and to identify, on a prelimi-
nary basis, habitat conditions in their stands. 
The occurrence of populations of the following strictly 
protected plant species: Betula humilis, Salix lapponum, Salix 
myrtilloides, Carex limosa, Drosera intermedia, Drosera rotun-
difolia, Dactylorhiza incarnata; and partially protected species: 
Menyanthes trifoliata, has been confi rmed in the studied peat 
bog.
Both an investigation of abiotic factors, conducted in 
situ, and an analysis of the species composition of the fl ora in 
terms of habitat preferences of particular groups of taxa have 
shown that the described rare plant species fi nd suitable condi-
tions for their growth and development in the studied peat bog. 
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INTRODUCTION
Lake Bikcze is situated in the south-eastern part 
of Łęczyńsko-Włodawskie Lakeland. In the past, it was 
a fl ow-through lake, fed and drained by the Piwonia 
River. Currently, it is largely surrounded by a drainage 
ditch and an embankment.
According to R a d w a n  (2003), the existence 
of wetland areas in the environs of Lake Bikcze was 
noted already at the beginning of the 19th century. But 
the fi rst references in literature on the vegetation cover 
of this area appeared in 1953. On its east side, the lake 
had a sandy shore, whereas on the other sides it was 
surrounded by a belt of fens and transitional bogs with 
a width of about 200-250 m, with numerous peat pits 
(located on the western and northern shores, W i l g a t 
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1953). In the ground cover of the shoreface, there was 
noted the occurrence of the Caricetum diandrae and 
Caricetum elatae associations, with a large share of 
Equisetum fl uviatile and Thelypteris palustris, as well 
as, at a distance of over a dozen meters from the shore, 
a dominance of the Molinietum medioeuropaeum as-
sociation with a share of willow and alder thickets 
(F i j a ł k o w s k i , 1959).
During the works associated with the construc-
tion of the Wieprz-Krzna Canal, Lake Bikcze was 
completely diked off and converted into a retention 
reservoir. The drainage ditch was constructed in order 
to stop pollutants running off the neighbouring fi elds. 
It was designed to mainly protect the peat bogs located 
beyond the ditch as well as Lake Bikcze itself. Only 
several years after the improvements, a transforma-
tion of fertile fens of the lake environs into transitional 
bogs was observed, and then the transitional bogs were 
transformed into raised bogs. Thus, the above de-
scribed drainage operations probably determined the 
correct functioning of the peat bogs surrounding Lake 
Bikcze (Wo j c i e c h o w s k i ,  1979). 
Currently, the space between the water table 
of the reservoir and the embankment body is covered 
by a transitional bog. A part of the peat bog, in par-
ticular from the western and northern side, undergoes 
strong biocenotic succession. The intensive develop-
ment of the communities with grey willow and the 
encroachment of species such as silver birch or com-
mon reed have a signifi cant impact on the change of 
habitat conditions in this area (primarily, aquatic and 
light conditions), which determine the withdrawal of 
species characteristic for the bog fl ora. The preserved 
parts of the peat bog are currently a habitat for many 
species of the relict fl ora, among others, Carex limo-
sa, Eriophorum angustifolium, Drosera rotundifolia, 
Epipactis palustris, Dactylorhiza incarnata, Batula 
humilis, Salix myrtilloides, Salix lapponum and Men-
yanthes trifoliata or Andromeda polifolia (B a r y ł a 
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and F i j a ł k o w s k i , 1995; L o r e n s  et al. 1998; 
P o g o r z e l e c , 2004; B o l e k , 2005; B u r z a k , 
2005).
The bog fl ora on Lake Bikcze undergoes continu-
ous transformations as a result of changing habitat condi-
tions there. In spite of these ongoing transformations, this 
area has very precious natural values and requires interest 
from scientists and nature conservation services. 
This paper presents the results of a pilot fi eld 
study, conducted in July 2007, designed to make fl o-
ristic evaluation of the peat bog area. The main aim of 
the study was to confi rm the occurrence of populations 
of rare and legally protected plant species in this area 
(in accordance with the Regulation of the Minister of 
Environment of 9 July 2004, Dz. U. (Journal of Laws) 
No. 168) and to identify, on a preliminary basis, habitat 
conditions in their stands. 
MATERIALS  AND  METHODS
The fi eld study was carried out in July 2007 in 
the peat bog adjacent to Lake Bikcze. The fi rst stage 
of the study involved the penetration of the area on 
foot in order to identify the location of rare and legally 
protected plant species in the peat bog. Subsequently, 
4 representative plots were selected, the size of which 
was dependent on the location and population density 
of the studied rare plant species in the respective bog 
part. The plots were described in terms of their location 
in the peat bog, shading and the level of the highest 
groundwater layer (measured in centimetres at a pres-
sure of about 70 kg on the substrate surface). In situ 
measurements were made of the groundwater pH (pH, 
using a fi eld pH-meter) and electrolytic conductivity 
(μS.cm-3; using a fi eld conductometer). 
The state of the phytocoenoses in the plots was 
documented by making and analysing fl oristic lists. 
Plant species were identifi ed following R u t k o w s k i 
(1998). Botanical nomenclature, Latin and Polish, fol-
lowed M i r e k  et al. 2002. Plant species present in 
the study areas were assigned to syntaxonomic classes 
(M a t u s z k i e w i c z , 2002). During offi ce investi-
gations, Ecological indicator values of vascular plants 
(Z a r z y c k i  and K o r z e n i a k , 2002) was used 
to determine specifi c habitat conditions based on the 
affi nity of plant species of particular phytocoenoses 
with characteristic ecological groups, as well as J a c -
c a r d ’ s  formula (W y s o c k i  and S i k o r s k i , 
2002) to calculate the index of species similarity be-
tween particular phytocoenoses in which S. lapponum 
occurred:
S = a / b+c+a 
where: S – probability index; a – number of com-
mon species; b – number of species present in the plot 
x and not present in the phytocoenosis of the plot y; 
c – number of species present in the phytocoenosis y 
and not present in the plot x. The probability index val-
ue may be within the range from 0 to 1, where 0 means 
the lack of similarity between the phytocoenoses, 
whereas 1 means one hundred percent similarity of the 
species composition.
RESULTS
The preliminary exploration of the area of in-
vestigation allowed us to confi rm the occurrence of 
populations of rare plant species in the peat bog near 
Lake Bikcze, that is, the following strictly protected 
species: Betula humilis, Salix lapponum, Salix myrtil-
loides, Carex limosa, Drosera intermedia, Drosera ro-
tundifolia, Dactylorhiza incarnata; and partially pro-
tected species: Menyanthes trifoliata (Figs 1-5).
The plots were located in the central part of 
the peat bog (Fig. 6). They signifi cantly varied both 
in terms of the species composition of their phyto-
coenoses (Tab. 1; Tab. 2) and selected abiotic factors 
of the environment (Tab. 4). 
Plot I was the northernmost one; it was charac-
terized by slight shading of the peat bog surface, a low 
groundwater level and the lowest pH of groundwater 
of all the studied areas (pH 3.54). In its fl ora, the syn-
taxonomic classes of Phragmitetea and Alnetea gluti-
nosae were represented in greatest numbers. Among 
herbaceous plants, Calla palustris, Thelypteris palus-
tris and Peucedanum palustre were distinctly dominant 
species. The occurrence of over a dozen individuals of 
a legally protected species, Drosera intermedia, was 
noted.
Plot II was located in the central part of the 
peat bog. It was characterised by extensive shading 
(in particular, by tall Betula pendula individuals) and 
a low groundwater level. The water examined in this 
part of the bog was marked by the highest electrolytic 
conductivity of all the examined samples collected 
from the peat bog on Lake Bikcze (433 μS . cm-3) and 
it was also distinguished by a low pH value (Tab. 4). 
The numerous occurrences of orchid Dactylorhiza 
incarnata were found – 19 individuals growing in 
a cluster and 2 Frangula alnus individuals. A total 
of 15 plant species, being representatives of differ-
ent syntaxonomic groups, were identifi ed in the study 
area (Tab. 1).
Plot III (150 m2) was primarily characterised 
by the occurrence of Salix myrtilloides in the phyto-
coenosis (about 200 individuals). In the fl ora of this 
stand, the numerous occurrences of Salix rosmarinifo-
lia, Salix cinerea and Carex rostrata were noted. This 
study area was relatively shaded, and the groundwater 
level was about 10 cm. The pH of the water examined 
in situ was 4.89. 
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Table 1
Floristic composition of plots’ phytocoenoses on the peat bog near Lake Bikcze (with plant species belonging to syntaxonomic 
classifi cation: Matuszkiewicz 2002).
Plots I II III IV
Plots area (m2) 100 220 150 880
Layer a density (%) 30 60 10 -
Layer b density (%) 40 50 30 20
Layer c coverage (%) 50 50 60 70
Layer d coverage (%) 70 20 50 60
Number of vascular plants 27 15 20 26
Cl. Phragmitatea
Equisetum fl uviatile + + + +
Gallium palustre + +
Calla palustris +
Carex pseudocyperus +
Peucedanum palustre +
Carex vesicaria +
Typha angustifolia + +
Carex rostrata +
Phragmites australis + +
Ranunculus lingua +
Cl. Scheuchzerio-Caricetea nigrae
Comarum palustre + + + +
Menyanthes trifoliata + + + +
Carex nigra + + +
Viola palustris +
Eriophorum angustifolium + +
Carex limosa +
Juncus articulatus +
Cl. Oxycocco-Sphagnetea
Oxycoccus palustris + + +
Eriophorum vaginatum +
Andromeda polifolia + +
Drosera rotundifolia +
Cl. Alnetea glutinosae
Salix cinerea b + + + +
Thelypteris palustris + + + +
Salix pentandra a b + +
Calamagrostis canescens + + +
Alnus glutinosa b +
Drosera intermedia +
Lycopus europaeus +
Salix aurita b +
Solanum dulcamara +
Salix rosmarinifolia b + + +
Frangula alnus a +
Betula humilis b +
Cl. Molinio-Arrhenatheretea
Lysimachia vulgaris + + + +
Cirisium palustre + +
Lythrum salicaria + +
Galium uliginosum +
Other species
Sphagnum sp. + + + +
Betula pubescens a b +
Poa palustris +
Quercus petrea +
Betula pendula ab + + +
Dactylorhiza incarnata + +
Populus tremula b +
Salix myrtilloides b +
Juncus conglomeratus +
Salix lapponum b +
Stellaria palustris +
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Table 2
Jaccard similarity coeffi cient of species for phytocoenosis in plots (I– IV).
Plots II III IV
I 0.21 0.29 0.30
II 0.45 0.31
III 0.51
Table 3
Percentage of plant species with different habitat requirements in plots’ phytocoenosis
(working out on the basis of  Zarzycki  i  Korzeniak,  2002) .
Selected indicators Plots
Indicator values
1 2 3 4 5 6
L – light value I 0 3.8 26.9 80.8 0 0
II 0 7.1 21.4 85.7 7.1 0
III 0 5.3 10.5 84.2 10.5 0
IV 0 4.3 8.7 86.9 8.7 0
T – temperature value I 0 26.9 73.1 96.2 0 0
II 0 14.3 92.8 100 0 0
III 0 10.5 89.5 89.5 0 0
IV 0 21.7 86.9 91.3 0 0
K – continentality value I 0 7.7 100 0 0 0
II 0 0 100 7.1 0 0
III 0 0 94.7 10.5 0 0
IV 0 4.3 95.6 4.3 0 0
W – soil moisture value I 0 3.8 3.8 50 92.3 7.7
II 0 0 21.4 50 78.6 14.3
III 0 0 5.3 36.8 89.5 15.8
IV 0 0 8.7 47.8 82.6 13.0
TR – trophy value I 7.7 23.1 69.2 53.8 0 0
II 0 14.3 92.8 57.1 0 0
III 10.5 21.1 84.2 63.2 0 0
IV 8.7 26.0 73.9 47.8 0 0
R – soil (water) acidity (pH) value I 7.7 19.2 42.3 65.4 15.4 0
II 0 7.1 35.7 71.4 21.4 0
III 10.5 26.3 42.1 68.4 15.8 0
IV 13.0 17.4 39.1 69.6 8.7 0
H – organic matter content value I 0 19.2 100 0 0 0
II 14.3 35.7 78.6 0 0 0
III 10.5 21.1 89.4 0 0 0
IV 7.7 26.9 80.8 0 0 0
Table 4
Values of the selected abiotic environmental factors in the plots on the peat-bog near Lake Bikcze.
Plots I II III IV
Level of ground water (cm) 4 1 10 0 - 5
Water acidity (pH) 3.54 4.25 4.89 5.45
Water electrolytic conductivity (μScm –1) 74.2 433 144 162
The occurence of rare and protected plant species on the peat bog near Lake Bikcze (Łęczyńsko-Włodawskie Lakeland) 117
Fig. 1. Betula humilis blooming individual on 
the peat bog near Lake Bikcze.
Fig. 2. Salix lapponum in studied area.
Fig. 3. Salix myrtilloides specimen in studied area on the 
peat bog.
Fig. 4. Fructifi cation of Carex limosa. Fig. 5. Dactylorhiza incarnata on the peat bog near Lake Bikcze.
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The largest plot (IV) was located in the central 
part of the peat bog. The phytocoenosis occurring there 
was abundant in unique boreal fl ora species. In the 
shrub layer, the occurrence of 5 Betula humilis shrubs 
and 15 Salix lapponum individuals was noted. The 
occurrence of a small population of Drosera rotundi-
folia (16 individuals) was also found, as well as over 
a dozen individuals of Carex limosa and Menyanthes 
trifoliata in quite great numbers. In total, the presence 
of 26 plant taxa was found in the study area. Study area 
IV was well insolated. The water level was different in 
various parts of the study area (from 0 to 5 cm), and 
the pH was the highest of the reactions noted during 
the investigations (Tab. 4).
Fig. 6. Location of plots (I – IV) on the peat-bog near Lake Bikcze. 
An analysis of the fl ora made using ecological 
indicator values (Z a r z y c k i  and K o r z e n i a k , 
2002) demonstrated that, in the phytocoenoses of all 
the plots, species neutral to continentality were pre-
dominant, characteristic for areas with moderately cool 
or warm climatic conditions, preferring moderate light 
in their stands. There was a predominance of plant spe-
cies characteristic for wetlands, mesotrophic habitats 
with slightly acid or neutral reaction of the substrate, 
as well as of species encountered on soils rich in or-
ganic matter (Tab. 3).
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DISCUSSION
D. Fijałkowski wrote already in 1959 that rel-
ict species occurring rarely in the fl ora of Łęczyńsko-
Włodawskie Lakeland had no chance to survive resist-
ing human economic activity. He paid special attention 
to the need of protection of the plant relict of glacial 
tundra.
When analysing the results of fl oristic stud-
ies from the 50’s of the 20th century relating to, in-
ter alia, the environs of Lake Bikcze, references 
can be found on the occurrence of Salix lapponum, 
S. myrtilloides, Betula humilis or Carex limosa there 
(F i j a ł k o w s k i , 1958; 1958a; 1959). The confi rma-
tion of the occurrence of the abovementioned species 
in the area of investigation in 2007 may be evidence of 
the fact the conditions prevailing in the peat bog pro-
mote the development of their populations, in spite of 
the changes which have taken place in the environment 
over a period of 50 years. 
According to Z a r z y c k i  and K o r z e n i a k 
(2002), Salix lapponum, Betula humilis, Drosera ro-
tundifolia and Carex limosa are species threatened 
with extinction, whereas Salix myrtilloides and Dros-
era intermedia are at particular risk of extinction. 
Among the protected species encountered in the stud-
ied peat bog, as many as 7 species belong to a group 
with respect to which a large decline in the number of 
stands has been noted over the last decades, whereas 
Drosera intermedia, S. lapponum and S. myrtilloides 
are species with a small number of stands in our coun-
try (Z a r z y c k i  and K o r z e n i a k , 2002). 
The peat bog on Lake Bikcze abounds in rare 
and currently legally protected plant species. Popula-
tions of the abovementioned species, as follows from 
the observations carried out in 2007, were numerous 
and habitat conditions in the investigated stands suited 
their requirements. Both the investigation of abiotic 
factors, conducted in situ, and the analysis of the spe-
cies composition of the fl ora, in terms of habitat prefer-
ences of particular groups of taxa, have demonstrated 
that the described legally protected plant species fi nd 
suitable conditions for their growth and development 
in the studied peat bog. 
The results of the pilot fi eld study, carried out in 
2007, also show that the vegetation in the peat bog on 
Lake Bikcze is very diversifi ed, also in syntaxonomic 
terms. It is confi rmed by earlier phytosociological in-
vestigations conducted in the peat bog (I z d e b s k i  et 
al. 1996; L o r e n s  et al. 1998). The quickly advanc-
ing ecological succession, already observed earlier, 
which is primarily manifested in the encroachment of 
expansive species on the peat bog area (Salix cinerea, 
Phragmites australis, Betula pendula), affects chang-
es in habitat conditions by shading and drying up the 
area. In the future, these phenomena may have a nega-
tive impact on the development of populations of the 
rare plants which are usually sensitive to any changes 
taking place in their habitats.
A continuation of the studies on the fl ora and 
habitat conditions existing in the peat bog on Lake 
Bikcze would allow us determine the proper direction 
and principles of active protection of this area, which 
seems to be necessary. It is particularly important due 
to exceptional natural values which characterize the 
said peat bog.
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Występowanie gatunków roślin rzadkich
i chronionych na torfowisku nad jeziorem
Bikcze (Pojezierze Łęczyńsko-Włodawskie)
S t r e s z c z e n i e
Praca przedstawia wyniki terenowych badań 
pilotażowych prowadzonych w lipcu 2007 roku, mają-
cych na celu waloryzację fl orystyczną terenu torfowi-
ska sąsiadującego z zachodnim brzegiem jeziora Bik-
cze (Pojezierze Łęczyńsko-Włodawskie). Głównym 
celem badań było potwierdzenie występowania na tym 
terenie populacji rzadkich i objętych ochroną prawną 
gatunków roślin oraz wstępne rozpoznanie warunków 
siedliskowych w ich stanowiskach. 
Potwierdzono występowanie na badanym torfo-
wisku populacji gatunków roślin objętych ochroną ści-
słą: Betula humilis, Salix lapponum, Salix myrtilloides, 
Carex limosa, Drosera intermedia, Drosera rotundifo-
lia, Dactylorhiza incarnata oraz ochroną częściową 
Menyanthes trifoliata.
Zarówno badania czynników abiotycznych, 
prowadzone in situ, jak i analiza składu gatunkowego 
fl ory pod kątem preferencji siedliskowych poszcze-
gólnych grup taksonów wykazały, że opisane gatunki 
roślin rzadkich znajdują dogodne warunki do wzrostu 
i rozwoju na badanym torfowisku. 
